The test sera were dispensed into the wells in 200 pul volumes. The plate was covered and incubated for one hour at room temperature in a moist chamber. It was then washed as before and 200 ,u1 of guineapig complement, suitably diluted in PBST, were distributed into the wells. The plate was incubated at room temperature for one hour and then washed group.bmj.com on October 14, 2017 -Published by
The complement fixation test (CFT) is widely used for detecting antibodies to many bacterial, viral, and other antigens. A specific amount of complement of known activity is incubated with antigen and a possible source of antibody such as a patient's serum. If an immune reaction takes place some or all of the complement may be fixed on to the antigen-antibody complex. The residual complement is assayed by its ability to haemolyse sensitised sheep red blood cells and the antibody titre can be expressed as that dilution of serum which leaves sufficient complement free to haemolyse 50% of the red cells.
The ELISA CFT (COMPELISA) estimates the amount of complement fixed directly with a specific peroxidase conjugated goat anti-guinea-pig C3 serum. A similar technique, termed CELISA, was described by Tandon et (Table I) A chessboard titration was set up as follows. Preserved guinea-pig serum was diluted 1/8 with distilled water to obtain a 1/10 isotonic solution. Further tenfold dilutions from 1/102 to 1/105 were prepared in coating buffer and a row of eight wells was coated with each dilution. As negative controls two further rows were added, one exposed to buffer only and the other coated with a 1/40 dilution of human serum. After washing, the coated wells were allowed to react with 200 ,ul volumes of twofold dilutions of conjugate, 1/500 to 1/32 000, and the ELISA completed as described above.
Antigen concentration
The optimum antigen concentration was determined with a chessboard titration against positive serum followed by the addition of excess complement and optimally diluted conjugate. The dilution of antigen found to give maximum absorbance with the highest dilution of serum was considered to be the optimum.
Complement concentration
The optimum concentration of complement was determined with a chessboard titration in which antigen and conjugate were used at their optimum concentrations. The solid phase antigen was exposed to dilutions of positive and negative human serum and, after washing, varying dilutions of complement were added. The weakest concentration of complement giving maximum absorbance with the positive serum and showing no reaction with the negative serum was chosen as the optimum concentration. In practice, although wasteful, an excess of complement can be added and this does not significantly affect the absorbance. 
Results
The results of the antigen and complement titrations showed their optimum concentrations to be 1/200 and 1/100 respectively. Table 1 contains the results of the conjugate titration. The optimum dilution was taken as 1/1000 because the lower dilution of 1/500, while giving slightly higher absorbances, also showed a threefold increase in absorbance with the human serum negative control. It is important thati the anti-guinea-pig C3 conjugate should have minimum reaction with human immunoglobulin, the con- Table 2 contains the results of a comparison between two time/temperature combinations. It can be seen that with both sera the differences are small, with higher absorbances at low serum dilution resulting from incubation at room temperature for one hour rather than at 4°C overnight. Table 3 compares the CFT results of 20 sera with their COMPELISA absorbances. A high correlation is evident though this can be seen more clearly in Table 4 . An interesting feature is the large reduction in absorbance which often results from a twofold dilution of serum. Table 4 shows the distribution of the results of 130 serum specimens, including those contained in Table  3 , into specified categories of COMPELISA and Graph of COMPELISA absorbance ofserum reaction with brucella antigen absorbances of 40 to 100 and eight had absorbances of >100.
All 20 sera which had CFT titres > 1/80 had COMPELISA absorbances > 100.
The Figure shows two graphs generated by plotting the COMPELISA absorbances of serum dilutions prepared at 20% intervals. Features of interest are the near linearity of the graphs between absorbances of 50 and 150 (correlation coefficient = 0-97), and the steepness of the graphs in this region, resulting in large differences in absorbance for small differences in serum dilution.
Discussion
The COMPELISA has several advantages over the conventional CFT. It does not require sheep red blood cells and the titration of complement is not so critical. Comparative tests showed there to be no advantage in incorporating veronal in the complement diluent. The assay can take advantage of the automation already designed for ELISA and the end-point of the test, a colour reaction, can be quantified photometrically.
As the results in Table 2 show, the time/ temperature combinations of 18 hours at 4°C and one hour at room temperature gave similar results and the choice is one of convenience.
Whatever the animal species of the serum being examined the COMPELISA requires only the antiguinea-pig C3 conjugate. This also applies when human sera are being examined together with control sera which have been raised in, for example, rabbits. In contrast the ELISA needs different and expensive species-specific antiserum conjugates according to the source of the antibody to be detected.
In trying to interpret the shape of the graphs in the Figure it is necessary to take into account the fact that the response of the photometer is not linear over the entire absorbance range of 0-200. However, an absorbance of 100 appears to lie in the centre of the most sensitive linear region of response and if results are to be reported as titres the appropriate dilution would be that which, by interpolation, gives this absorbance.
Screening test sera at a dilution of 1/40 would enable those specimens with results which fall in the normal range, as determined by each laboratory, to be excluded from further investigation. Sera giving a positive result may require further dilution.
In the COMPELISA patient's serum and complement are not combined in the presence of antigen as in the CFT and therefore serum anticomplementary effects are eliminated.
The overall results as shown in Table 4 indicate that the COMPELISA is the more sensitive of the two tests for while none of the sera which had COMPELISA absorbances of 0-19 had CFT titres greater than 1/10, 41% (7/17) of those sera which had CFT titres of 1/10 gave COMPELISA absorbances greater than 19.
